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Abstract of JP2000307184 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a semiconductor element by which 
adhesion between a semiconductor layer and an 
electrode can be improved and, at the same time, the 
contact resistance between them can be reduced. 
SOLUTION: After an insulating layer 18 is formed by 
vapor deposition, etc., and a resist film 19 is formed on 
the whole surface of the layer 18, an opening is formed 
through the resist film 19 correspondingly to the pattern 
of a p-side electrode. Since the residue of the resist 
tends to adhere to the opening at the time of forming 
the opening, the residue is removed by performing a 
light ashing treatment by using oxygen while a p-side 
contact layer 17 is protected by means of the insulating 
layer 18. Thereafter, the opening 18a of the insulating 
layer 18 and the p-side electrode are formed in a self- 
aligning way by using the resist film 19 as a mask. 
Therefore, the damage to the surface of the contact 
layer 17 can be reduced and the p-side electrode can 
be formed on the clean surface of the layer 17. 
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]sisxbm3 2<r>mzi l zmLxii, p«oi« 

SI2 1 ' co±®coJ? ZtiK -?-cofl!!co^coJJ£ i *) %>M 
<tch£o IzMi&tl . JlftWfcifiU flUtf. 'J * >*» 
Ri:i^®3 1 t<m% c0-^tf*nxxmTS>-S» 
^(=(4. pWmM2 1 ' co±BHl3V^T^§^Ji.(f 
0. 5~0. SjjLmt%$>£o\,zBm-Z>. 
[0043] mz. 013 ItZyjkLtzX o fc, 0lJxifKli5 
^-XKB^^ (0 2 ) G 2 $-fflv^R I E£fr-?T. 

pi-'x 3 2cou y it®Mzttm-t&ffi®t:mmmz 

l^*t, ^^3 l$r^ffl{c^ai$-ti:€.o St 

tzm^tzXoiz^ pM«si2i' cr,±m<7)^^hm3 

2cr>mZ&*cr>M<?>Mi&£'0cr)]si;xbm3 2coJ?$<J: 
0 tjS^cOT, U y xg?R{C^-rsmi^c0±«^C0 
U =JX hm 3 2 CO* £ Efcir-t S CI i: ^"C'# S . 

[0044] mz. 014 t^Lfci a mttfRm 

tfMzm? •v<ik$mtfX (CF t ) G 3 ^rffll^RIE 
£tT-?T. i^*3 1 coStiJ®^S^W^*L, pRI 

««§2 1 - zmmizmmtrnz. mz. 01 siz^uz 

Xolz. mtttKfctfx\ l z 1 GgmtfxG z $rfflv^cRiE 
Sr^oT. \s : JxYWk3 2Zmk-tZ>. ZtlizX'O. P 

M«ffi2 1 - <r>mm±*Ycr>mmi i w®.m3 1 tenors 

[004 5] mz, mi6iz^Ltzioiz. mtimi 
commomm t mm^mz x 0 . n mnm 2 2 axis 

?y?7hmmm23, 2 4&Ztl?tlBf&L?zcr>1?. 

isio?: pmmm 2 1 coMttrnt mwizffi£.<omx' 
[0046] zoi. 0 iz Lxmmztitz v -y zsmtm* 

m 1 co^Jfeco^cofiJff^S^^l^ 

— f t mmizmm-z . >j -y >>mmL±mftu— fx- 

x\ yt*mmmzffltT&b&z\ttfx*%h. 
it^RXte. pmmm 2 1 - commm^m^ 1 . 6 
4. pm-zy?? vmi i comtfxmmz.\£ 2. 53, 

Pffi?7-y mi 6£0mffimtfM£i£ 2. 4 9X'$>Z>. 
1 0 0 4 7 ] -icoj: 3 t^HMco^Tli. Pfimffi2 
1' ?r-?x^i:tT. pffl^y^^ hJfi 7*jJ;VpM 
^ y -y h'® 1 6 £ S SS^-Wt f -y xfttfS i 3 
L7tcoT\ 'J ■y^^S^^^— Fcom&JMcoMffi 

itzmh^tttx^h. 

[00481IC, V "/ S/'gPRCOffly®^ , V y ygBRCO 

J; a L*c0T\ vStt® 1 5 coili^KSK 
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1 7 1 pMmm2 1 - bcom^mmmi: . Pfimffi2 

1' <Z>IBi:R-HC"*-*£ $f -?T. 3foOWL 

[oo49j (m3commcomm) *mm<?wm±. m 

[0050] *HJfiC0^T-{4. S-f . mtf G a N£> 

4^tis ic (jfcffc^>fS) JrOSrifcWHWUO 
(HI 7#M) SrfflEU u^tttlt4 0±t, m 
1 ^^lim2iOSIJS^fficoH 1 ~H7fci:tXH 
9~H1 5 tc^L-Jtlgi: H8H;: LT „ V >y ^'g?R £ W 

[00 5 l ] Hi 7tc^t/tJ;d{c. p(BIfl;«i2 

i ' &£v*:<o®m<7>fmm3i<7)±.i,z, muz. 

*. &mz. #«14iifl?4 0$tpW«®2 1 ' coMZJT 

wm.'h-?xi>£^. 

[0052] (m4?>mmco&m > ^sfeoi^tcrai, 
u >y ismmL¥mft\s-*f<7)W£-m£X'te. hi 8 
L/i i a i-r , m i <nmm<mm<vm 1 tc* t^x 

iKfC pl3y^^Ml7t3j;^pI^77FI16 
flt£iHRm(CX >y LT . Clit 6 £ 'J >y S^fl: 
fc-TSis^c, p!?77 HJil 6£#&flfffclttti3-£ 

[00 5 3]*t, M^tfMOCVD^tCtO, pM? 
7 7KI1 6cr>m&m±.lZ, Pffla>?7hmi 7$$£ 
X/pm??--; HJil 6c7)»J .yix'gp^ffltfidt. pS? 

a InN, A 1 GaN) «fc •) 3r*SjS*W 5 1 £#Jfc*- 

4. sj&uijf 5 zcomwbpm^yffhmn 
crmm b mmw-mtz t #4 j: a izmmrz . 

[0054] ZCDW&mm5 1 (4 S «£tf&Tfc:aK4 

2a^WD-bXcOV^ix^SrMT^-r^. i 

4. — o(4. pI?7 7 HJil 6<a»fflffiJStttf)««fc: 

fRU Pi; 5 «y H» 1 6<^aj®toiiiRfWcG a I n 

cerate Jitti;. j^3*4tthn<93M*jft£^£ffl 

J15 l#f#£>ix4„ flfiCD— 0<4. ikffi^Ga I nN&i;" 



mz^xi&&m&&mim^i><n<7). pway?? 
vm\ 7*mm$m&z^&7u*:xifiimx'hh. 
[0055] ot. m i <7)$m(7)Bm<7)M 1 -hs^ 
t^xgfc mm?bx , tmm 1 8 , pflmm. n 
mm&2 2&$&'3y?'?YmmM2 3, 2 4£w? 

[0056] H^4L3rt^\ HJ&RJ15 1 £JB 
j£L*:<D*>, pUn^^h/Il 7*3j;t^fig*e5 1 
±lz. WmpM^y? ? hm*f&£:Zit&b&<,z. pffl 

[0057] Z(r>X o £*mM&>Jimz*tiJti!* pfflrJ 

fil5 1?:f«L^^t:, Pffl!imfii2 lfcit/rjy^ 
^Hffl««g2 3^BE-ri,J;atcL3tO-C% »2*J«tV 

s 3 commcommco v y s3*»s3mwcw-- «r i o 

m-ttzkifiv** m&coimmzmjizit&zbwx 

[0058] (m5cr>mmcowm) ^mm^s^mm 
<7>mrmt. mt?4 wm&jimizm-f& i><?)xh 

*$m<rmWC\$. HI 9fc^L^idfc, p{|!« 
fii2 lisi^ny^^ hm«i2 3S-. Ztit><r>m$cO'& 
§\-rf 5 - 1 5 n mgjg t i ? lZ*tl?tm<im$- 

hb^z, p$mM2ibpm^y?7Ymi7b<F>m 
Mmmi) t ±%<%$>xoizBm-thzbb. mfiiioz 
mm l^tv ^ b . fl!i<4^ i omm<mmb mmz 

Lxmtthc\bifiX'%h. ^(7>^3tr>f^-FT'{4. 
P<ffl««l2 lt3i:t/3V^i7hmfig2 3*^S<^3in 
TV^^T'. HI 9ttJViT^6PT'^L/Sj: 
1 0<0±J <-f%fr*>pWm2 1111) *^^SrJR0ai 
i-Ci:36*T*4. «rfe, W6LI O&f&m&Zm&mt 

zhcDx-hixtt. torn, muonmwmfr^ytem*) 
[0059] (me^mmcoBm) *mu0nmt. m 

Ryj&byyiSA? ( FET ; Field Effect Transisto 

r) nmmm&zm-rh h<r>x°hz> . 

[0060] *$m<r>BWX'\*. H2 OlZ^Ltz 

Zcr>mm6 0±l>Z^ mH£. MOCVD^tCj: 0 5 5 0 
XJTfMWfcifiV^ttAflfiS*^-*GaN*4^iA 1 
GaNM^<tO^SVN'-y7rJB6 1 £ 3 0 nmf&^-it 
tzcr>ib. mUi, 10 0 0°CX'nm^fflMb LXIr^m 
Sr»L/cnSGaNJ:0^.|.^-v^Ji6 2£j£H£ 
•frS. A 1 Ni^iT^S-^Acoffl 

JSifcx*^#V^A 1, Ga,., N (x<l) 
-htmm6 3Zf&fkZ-£&„ T^fc. ZJWt^>f*«rif 

(r>m<?>$mm-uz£ o y- h^iii6 3 *mm-& x a 
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«6 2*>\ *&WC0 r^ftcjfj co-Mftimzn&LX 

[0061] mz. y- htmm6 3<wmt&y- h 

Mi.fcT*&tfk# 'J^(KOH) **S=8riftf>T/U;ir U 
fefflfccfctfWH) WitflUfife. ECRCVD^J) 

*i , 5-3:£l&*!yi6 4£^j£-f&. £*>IHM6 4#. 

[0062] ifcfc, IBtM6 4<^if(C H fltefctaty 
3-h^cJ;0^vXMK6 5 2:^-fS. 1^ 

xkLtiJLmtmmizLx. u^xhme5iz^^t^y 

-hSfii66, mxwuj >mm68 

(02 1 #M) W—yiZlbttMn 6 5a, 65 
b, 6 5c£-Hl-e*tJ£(£U d#l^raP65a. 6 

5b, 65c oftmzttiiZLimm (las^-r ) * 

LAcO*>. KKI64C. H8P6 5a, 6 5 b, 6 5c 
CttJ5SL/dPi§n6 4a, 64 b, 6 4 c £ ZtlZ'tlBfH 

[0063] imiz, m*.&. mmmizx o 

V (Ti ) kB:& (Pt) k& (Au) fc£?-**7Wi 
6 2«j&»<5>«[»aWiLT&IW*jaSLfc^. 02 1 

t^L^ioc, i^^M«6 5^^*-rs. «r<7)fc 

H^f(CU> ; XMl6 5k&LT^£:£«Jl#gifR6<j 
-XSfli 6 7 «t If K P yfl^i 6 8 k 3: ■§> . 

[00 64] z^iotzbxmmztitcmmf&h ?> 

i?AfiX'l±. y-hWm6 6lzWEZlUx.Zk1-v*/l> 
me 2 *-ftLXV-XWM€> 7 b FW >VM6 8 kO 

tcy-xmfii6 7fcJ;t/h'P-f y«®6 QltZmkth^ 

^^vme 2comffi< / zifr&y*-> ! &9mi-t&z tat 

X%, y— X^ffi6 7*>J:lf KH>?i6 8tfY* 
^ms 2 t i±*tl?tl&mz*- $ >y ? iffcfe LTfc 9 , 

[ o o 6 5 ] mo «t o iz^mmcommxiz. m 1 <onsfe 
commtmm^m^zj: 9. y— x«ie6 7*3J;v"h^ 

>-m®6 8 t^-^ime 2k<r>ffi<nmfm£iz>b% 
<-th^tifix%htmz^ v-xmmbm&w\s 

jBma^t/mBOtifiLt^hzbifl-c^h, *tz. y 
- hmm^e 3 cr>mft%mw<o±.i l zy- bmm6 6 

£ k SOT', ^W^r#14^ffi«-rs 
[ O 0 6 6 ] JiLt, SIMO^^WT*^^UiB^t 



=sr<, w*$m*imx'h%>. mux. ±imm<mmx 
a. mw.2 0 zmzt&mz. tmm 1 set 

o«^-(b5r0i»M k *#jt^-« k . ¥m#m<7)mmtzi> 

m2 2B&mz&mmt:m£-$-&>i£mtf$>z>. miz. m 

[0067] ±^iisto^®T{4, ¥-m#mz 1 
1 ik^ h^-f \*iki}m¥mmz£t)ffitfL-r&i§&iz 

m-thz\btfx*h. 

[0068] tti, ±.Mm2&ixsm3<?)mM<7)Bmx 

pffl9«®2 1' Sr-rx^kLT. pfflMnv^^hJi 
1 7fcJ;ypI?77 H^aBS^W^y yi^Kk 

iZ/pM^ 7 y V -y v^ttk Ucf^tC p ffi!W«g 2 
1' Sr^-rSiofcLTk J;v^„ ^o^-Wi. y -y 
S*-'g8<7)i^$^pffl!imii2 1 ' ^h^-fTigOigft^ 

^•ft. v>mmm2 1 - 2-^fKT'§i.kv%pfijji(^-r 

2ZB&L tzmz p IH 2 1 ' ^^-Tl, Z. b t "Tit 
[0069] ±E»3lo»»T*i. k 

B&i-&^%b'am<o^fomttmmiizi8^x t 
fo<mm-thz\btfx'*&. <ifL^co*^k'^' 

[ 0 0 7 0 ] ifc , ±fBHJ40JBffi-C'(i, Pffl«fii2 
1,21' $:Xh7-<r^Kk-r-i>J;a^L^. nfflf 

mm2 2£xb?'(y'B#b lx. nm-thnm<DMb 
p mcomb 5r^iea-r •& «t a c lt t «t . 
[0071] set. ±.nmmcoBmx'i&, mm2 o ^® 

S^rfflv ^ r «y ^ >Ymm,z =fc -?T J: a fc: 
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V «^*r if OMR*** -5 . 
[0072] 

« 1 1 wrtitp i 3Stcie«o#^ft3R^s{jt^i£(c 

S £ i: S * i: v > 3 SWRfcSP*- S . 
[ 0 0 7 3 3 Wfc. ff*JS6 lEa^^f^^cOMig^ 
atcitUf, *»fM|i0±iB*Jj:V«iB*«dJ:"5fc« 

Z\t&X'%&. 

mfau-^<v-MmTnzmw^-z>fztbcr>mmmxh 

[02 ] HI tc«<lsaiS&KWr*fcy>^)BfiBB|-e 
[H3 3 H2te»<|BaigtBiwr*^»i0BfliIHr 

CH4] m3tzM<®mxmzsmt&fi:#><?>mmmx' 
[137] m6izm<wgzmi:mfm-&tztb<?)ffimmx' 

[08 3 H7*c»<i8tiStiiiW-*/£ft«oBfii!EIT 



254. 1 

[09.:],*^^ 2 <r>mmmmz<&h u * s^ras 

[Hsl\03 09fc«<1^8&K^*fc*>O»nBB 

[Hi 13 010 t»<«t2S*J»St4 fctfxoKBf 
HT&S. 

[Hi 2 3 Hi l tatt< 18il&*8Wtt-* fcttoBfOB 
HT&S. 

[HI 3 3 HI 2(cK<«ftlS*KWr4fci^BfiB 

[H 1 4 3 h 1 3 ic«< mMJM*mmt& i&bvmm 

[HI 5 3 014te«<ieilS*IJKW-*fci<xo»HB 

h-c**. 

[Hi 6 3 hi 5 < wmxnzwmtz tz^mm 

BTC&*. 

[H 1 7 3 #5&BJ§<985 3 <9£tt<DJBJBfc:tt& 'J «y i^Kft 

[H 1 8 3 *mn<Dm4 <7)m$&cr>mmiz{%& y v 

[ h 1 9 3 ^isw^fls 5 tvmmnMWttzm&zmyj * 
[H2 o 3 *minm6<7)mtiicr>wmi,zgik&mfflhm b 
6. 

[H2 1 3 H2 0fc«<«jaifi*»i!W-4fe*<0»nil 
0T&S. 

10, 6 0-X*E» 11,. 6 1-A 7 7ri, 1 2-T 
MM. 13-ni03^?M, 14-nl?7'/h' 
®. 15-SSttJi. 1 6-pI?7 7 h'Jf, 17-p* 
?>?7bm. 18. 31, 6 4-ttfftflT 18a, 1 
8b, 19a-HD. 19. 6 20- 

mat. 2i. 21- -phi, 2 1 8-in. 2 2 

■■■n«l, 2 3, 2 4-3^^Mtl, 3 0-i 

5 6 6 3- 

y-Me»K, 6 6 -y-HB s 6 
6 8— -FWXS 
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gotta 

14 15 16 51 17 21 23 51 




[019] 



[020] 



15^: \ \x x \/ x > 





(-65 L>'J*KR 
64 fe|M 



7ny h^-^c7)^^ 

(51)Int.C1.7 mWip=f FI (##) 

H01L 21/336 H 0 1 L 21/302 H 5 F 0 7 3 

33/00 29/78 3 0 1 B 

30 1 P 

HOIS 5/042 HOIS 3/18 624 



4M104 AA04 


BB05 


BB06 BB14 


CCOl 


DD09 


DD16 


DD17 DD22 


DD34 


DD68 


DD78 


EEOl EE14 


EE17 


FF40 


GG04 


GG06 GG08 


HH08 


HH15 








5F004 AA02 


AA06 


AA09 AA16 


BB13 


BD01 


DAOl 


DA04 DA26 


DB03 


DB07 


EAOl 






5FO40 DAIO 


DC03 


EC08 ED03 


EH02 


FA12 








5F041 AA21 


AA43 


CA40 CA57 


CA74 


CA82 


CA98 


FFOl FF16 




5F045 AA04 


AAIO 


AA18 AA19 


AB14 


AB17 


AB32 


AB33 ACOl 


AC08 


AC09 


AC12 


AC19 AD09 


AD14 


AF09 


BB17 


CA12 CB04 


DA53 


DA55 


HA13 


HA14 




5F073 CA02 


CA07 


CB22 DA30 


EA29 



(&3))00-307184 (P2000-307 184A) 



